Purpose: Retinopathy of prematurity (ROP), an abnormal proliferation of retinal vessels in premature infants with low birth weight, develops due to many factors. This study investigated a possible correlation between haematological parameters and ROP development. Method: This study included 189 infants without ROP and 128 with ROP. All were born at 35 weeks' gestation or earlier, had a CBC drawn within 72 hours of birth, and had haemogram data for the first month. Haemoglobin (Hb), haematocrit (Hct), mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH), mean corpuscular haemoglobin concentration (MCHC), red cell distribution width (RDW), platelet counts (PLT), mean platelet volume (MPV) and platelet distribution width (PDW) values were obtained from hospital data and retrospectively analysed. Results: The mean gestational age was 31 weeks and 29 weeks for the control and ROP groups, respectively; the mean birth weights were 1757 g and 1332 g, respectively. The ROP group's birth Hb, MCV and RDW were significantly lower than the control group (p < 0.001), whereas PLT and MPV were significantly higher (p < 0.001). The ROP group's Hb and PLT in the first month were significantly lower than the control group (p < 0.001), whereas RDW, MPV and PDW were significantly higher (p < 0.001). Conclusion: Premature infants with ROP had lower Hb and increased platelet, MPV and PDW in early postnatal life than infants without ROP. In the first month, when ROP develops, low PLT, PDW and Hb and high MPV could be indicators for ROP diagnosis, follow-up and treatment.
Introduction
Retinopathy of prematurity (ROP) is a disease caused by abnormal proliferation of retinal vessels in infants with low birth weight and preterm birth [1] [2] . Despite the significant improvement in the conditions of neonatal intensive care and the advancements in screening and treatment, ROP still emerges as a cause of the main ophthalmologic problem in the later lives of premature infants. Advanced stage ROP may be associated with vision loss ranging from severe vision loss to full blindness. In the USA alone, 14,000 -16,000 infants have different stages of ROP, and more than 50,000 children worldwide are blind due to ROP [3] [4] . ROP is the most important global cause of visual impairment and blindness in premature infants [5] .
Retinopathy of prematurity is a two-phase disease consisting of phase 1 (in utero 22 -30 weeks, hyperoxic phase-angiogenesis phase) and phase 2 (in utero 31 -45 weeks, hypoxic phase-vasculogenesis phase). Phase 1 infants, who are normally in a hypoxic environment in the mother's womb, are exposed to high concentrations of oxygen in the atmosphere due to premature birth. In addition, this is the phase that causes the inhibition of retinal vascularisation in the immature retina resulting from a reduction in the release of vascular endothelial growth factor (VEGF), while receiving O 2 therapy due to the immature lungs.
The release of Ꙍ3 polyunsaturated fatty acids, erythropoietin, insulin-like growth factor-binding protein is also reduced. In Phase 2, a proliferation of usually abnormal, and rarely normal, vessels appear due to the release of hypoxia-related VEGF resulting from inhibition of retinal vascularisation. Phase 1 is characterised by a reduction in insulin-like growth factor (IGF-1) in premature infants. Hypoxia arising due to undeveloped vessels is followed by the release of VEGF, which results in an increase in IGF-1 level. Decreases occur in levels of haemoglobin (Hb), the protein that carries oxygen from the lungs to the tissues in the circulation, and in the haematocrit (Hct), for various reasons in infants with ROP, and these decreases may be an additional enhancing factor for VEGF secretion by increasing the retinal hypoxia in premature infants. The resulting cytokines are responsible for a destructive new vascularisation in the retina (Phase II ROP) [3] . Angiogenesis regulated by local release of proangiotic or angiogenic factors is a further critical step in the development pathological ROP [6] . According to recent findings, platelets are also involved in the development of angiogenesis and retinochoroidal vascular diseases [7] [8].
Various parameters, including platelet count, mean platelet volume (MPV) and platelet distribution width (PDW) are important indicators of platelet activity commonly used in clinical practice. Platelets with larger volume are metabolically and enzymatically more active when compared to small ones [9] . Studies have also been conducted on infants born of parents with increased MPV, together with platelet-related diseases, and the association with complications such as neonatal sepsis and neonatal inflammation [10] . In light of these data, the present study was conducted to investigate the possible correlation between the 
Materials and Methods
We retrospectively analysed the CBC drawn within <72 hours of age and the and consisted of infants who were followed up in our hospital intensive care unit and who were referred to our centre for the diagnosis and treatment of ROP from outer centres. In total, 317 of the 786 infants-those that had a CBC drawn within 72 hours of birth, and had haemogram data for the first month. are included in the study. Infants that had undergone blood transfusion, had sepsis or were diagnosed with necrotising enterocolitis were excluded from the study.
Additional exclusion criteria included gestational age greater than 35 weeks, birth weight greater than 2850 g, and family history of refraction errors.
The study group consisted of infants with ROP and was evaluated according 
Statistics
The 
Results
The control group consisted of 189 premature babies with a mean gestational age of 31 (26 -35) weeks and a birth weight of 1757 (820 -2830) grams. The study group included 128 babies with a mean gestational age of 29 (23 -35) weeks and a birth weight of 1332 (490 -2850) grams and with ROP at different stages. Table 1 lists the gestational week, birth weights and lengths of stay in incubators for the control and study group infants.
Measurements included red blood cell count (RBC; 10 6 mL), haemoglobin Table 2) .
Comparison of the subgroups of the study group with respect to MPV values revealed differences between the control group infants and the group I infants (p = 0.234), as well as the group II and group IV, although the differences were not statistically significant (p = 0.415). However, the difference between the control group and group IV was statistically significant (p < 0.001). A correlation test showed a weak correlation between the ROP stage and the gestational week (r = −441; p < 0.001) and the birth weight (r = −449; p < 0.001) of the study group and the control group infants for the haemogram data in the first month. Again, Table 3) . Modelling of birth Hb, PLT and MPV data following logistic regression analysis revealed a significant OR for Hb of 0.378 (p < 0.001, an OR for PLT of 1.004 that was not significant (p = 0.2) and an OR for MPV of 2.595 (p = 0.001) that was significant (Table 4 ). The modelling of Hb, PLT and MPV in the first month revealed a significant OR for Hb of 0.781 (p < 0.001), for PLT of 0.997 (p = 0.004) and for MPV of 1.421 (p = 0.002) ( Table 5 ).
Discussion
In our study, we detected a marked decrease in levels of Hb, the oxygen carrier molecule, in infants with ROP. Oxygen transport is important during the development of ROP, and low levels of haemoglobin in infants with ROP can be a contributing factor to VEGF secretion from the hypoxic retina [8] [13] [14] .
Although the PLT was significantly higher in the birth haemogram of the infants who developed ROP, it was significantly lower in the first month data, and especially lower in infants who developed advanced ROP and APROP. Thrombocytopenia has a known effect on the pathogenesis of ROP; for example, Chanra et al. [15] found intense subconjunctival haemorrhage after examining a patient with severe aggressive posterior ROP using a scleral depressor. Evaluation of that infant's blood values revealed the presence of idiopathic thrombocytopenic purpura (ITP) [15] . Open Journal of Ophthalmolog Table 3 . Correlation between the stage of ROP development and hemogram parameters and gestational age-birth weight of infants. Other studies have demonstrated that a PLT below 100,000 during the development of ROP can trigger the development of severe APROP [16] . Vinekar et al. [16] have reported a regression of the ROP stages within 3 days following administration of aplatelet suspension to 10 infants with APROP plus (+) disease (abnormal vascular dilatation and tortuosity increase involving 2 or 3 quadrants) and advanced thrombocytopenia, and they obtained this regression without laser therapy. They attributed their findings to the functions of the platelets in regulating the transport of angiogenetic protein [16] . Platelets are also known to play Open Journal of Ophthalmolog in the pathogenesis of ROP can be explained in this way [18] . The correlation between MPV and the likelihood of ROP development has been investigated previously by Cekmez et al. [20] , who found no difference between a control group and infants with ROP. However, in that study, the blood samples were obtained from the infants within the first 2 hours immediately after birth, whereas the critical period for the development of ROP is postmenstrual 31 -34 weeks. In fact, our data indicate significantly higher values for MPV in the haemogram data obtained in the first month in infants with and without ROP, and especially in group IV infants with ROP. This demonstrates a role for active thrombocytes in the development of ROP. In our study, the PDW increase was significantly higher in the first month in the haemogram data of infants with and without ROP (p < 0.001). One of the platelet function indicators is the platelet distribution range (PDW) and related increases in the heterogeneity of the platelet volume distribution. In adult diabetic retinopathy patients, PDW values were significantly higher in patients with T2 DM than in controls [19] . A study conducted by Sadiq et al. in 2015 [8] also demonstrated the importance of platelet-derived growth factor (PDGF) in the angiogenesis cascade of retinochoroidal vascular diseases, such as diabetic retinopathy, retinal vein occlusion, age-related macular degeneration, pathological myopia and ROP. To the best of our knowledge, the present study is the first to examine the role of PDW in patients with ROP.
In the present study, we found that premature infants with ROP had low PLT and Hb values and increased MPV and PDW values in early postnatal life when compared with premature infants without this disease. These factors may therefore be useful in ROP diagnosis, follow-up and treatment of O 2 -mediated blood parameters and in the angiogenesis stages of ROP.
